The main aim of this article is to examine the accuracy of different methods of share valuation used by Polish analysts in reports prepared in order to issue recommendations for companies listed on the Warsaw Stock Exchange. In the literature on the subject, the view which prevails is that the more sophisticated methods, i.e. those taking into account the discounting process, are characterised by higher valuation accuracy. However, the results of the present analysis show that Polish analysts achieve more accurate valuations using the market approach than the DCF model. Nevertheless, the highest level of accuracy is achieved by the target price, which in most cases is the value of the weighted average of valuations obtained via a market valuation and discounting methods. In terms of the multiples which are taken into account in this research, the highest accuracy is achieved with the use of EV/EBIT, although there are no statistically significant differences between the valuations calculated using this multiple and the results obtained with the P/E and EV/EBITDA multiples. Valuations prepared with the use of individual multiples usually generate greater errors compared to the DCF model and the market approach, which uses the weighted average of the valuations achieved with individual multiples.
Introduction
Stock recommendations are inherent to the functioning of stock exchanges. Their main aim is to present the opinion of analysts on the potential directions of changes in the share prices of companies, while at the same time they assist the clients of brokerage houses in their investment decisions. They may take the form of so-called sell-side and buy-side recommendations. Sell-side recommendations are usually issued by brokerage houses which prepare analytical reports for their clients or a wide audience, whereas the buy-side type of reports and recommendations are prepared by analysts working for financial institutions involved in asset management. They are internal documents and their main objective is to KEYWORDS share valuation; stock recommendations; financial reports; fundamental analysis; DcF; market approach; multiples indicate which assets the institution should invest in and which it should get rid of or avoid. This study will only focus on sell-side recommendations.
Stock recommendations are the final result of analyses carried out by analysts and those contained in financial reports. These reports are prepared by means of a fundamental analysis of the company and a valuation of it. In theory, there are many share valuation methods, but in reports of this type the income and the market (relative) approaches are most commonly used. The research presented so far in the literature has focused primarily on evaluating the accuracy of stock recommendations and on identifying the main determinants of this accuracy. However, particularly in the case of emerging markets, little attention has been given to examining which of the methods of share valuation are characterised by the highest level of accuracy. Hence, this is the main objective of this article. The research hypothesis assumed is that the income method of share valuation (discounted cash flow -DCF) allows for greater accuracy (lower error), i.e. a valuation closer to the market price of the company, than that achieved via the market approach. The article also examines which of the methods most commonly used in practice offers a valuation which is closest to the market price of shares, and it contains a detailed description of the methods used by Polish analysts. The study is based on the public analytical reports of companies listed on the Warsaw Stock Exchange. To the author's knowledge, it is the first study of its kind conducted on an emerging market.
The article is structured as follows. The second section reviews the literature on the effectiveness of recommendations, discusses current research results on the accuracy of stock recommendations in Poland and abroad, and sets out the types of share valuation methods used in practice and the key factors influencing their accuracy. The third section describes the methodology of the present study and characterises the types of share valuation method used in analytical reports. The fourth section contains the results and the final one provides a summary of the research and the conclusions of the analysis carried out.
Literature review

The effectiveness of stock recommendations
Stock recommendations are issued on the basis of analyses that take into account the valuation of shares. Their main purpose is to present information to the potential addressees of analytical reports to enable them to make the right investment decision. In practice, however, it turns out that the credibility and effectiveness of stock recommendations are questionable. The previous literature shows inconclusive results of research on this subject. The accuracy of recommendations has been examined either over the entire duration of their validity, or in the final moment of their validity, or after a specified period from the date of issue. For example, in a study conducted on the U.S. market, Asquith, Mikhail, and Au (2005) obtain a 54% level of accuracy of recommendations in the 12 months following their release, while Bradshaw, Brown, and Huang (2013) find levels of 64% for comparisons carried out throughout the entire duration of recommendations but only 38% at the end of the period of validity.
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Several studies on the effectiveness of recommendations have also been completed in Poland. Depending on the study period and the method adopted, the accuracy of recommendations ranges from 46% to 65.93%. 2 These results indicate that relying solely on stock recommendations in the process of stock selection is insufficient and may even result in losses being incurred. Hence, it is necessary to intensify research aimed at improving the accuracy of stock recommendations and to analyse the factors that influence it.
Factors affecting the accuracy of stock recommendations
Due to the low credibility of stock recommendations, researchers have tried to find the factors responsible for their low levels of accuracy. They have looked for relations between the level of accuracy and different variables. On the basis of the literature, the most influential factors are:
• the accuracy of earnings forecasts;
• the quality level of institutions; • psychological aspects;
• the previous performance of analysts;
• share valuation methods.
The accuracy of earnings forecasts
The accuracy of earnings forecasts is a key parameter. This is due to the fact that the earnings forecast is one of the key factors determining the value of shares in discounted valuation methods, and it also plays an important, albeit smaller, role in estimating the value of shares using multiples. However, in this case too the results of research are inconsistent. Gleason, Johnson, and Li (2013) and Loh and Mian (2006) demonstrate a positive correlation between the accuracy of earnings forecasts and that of the target price. Nevertheless, Eames, Glover, and Kennedy (2006) point to a possible lack of correlation between these factors, which may be due to analysts consciously or unconsciously overestimating or underestimating earnings. For example, Hwang and Lou (2011) confirm the relationship, showing that analysts often intentionally manipulate earnings forecasts to achieve a better reliability of their recommendations. They call this phenomenon 'self-fulfilling stock recommendations. ' In addition, the lack of a relationship between the accuracy of earnings forecasts and the accuracy of recommendations can result from incorrect forecasts of other key variables used in share valuation models.
The quality level of institutions
Studies on recommendations have also searched for the relationship between their accuracy and the quality level of institutions. Here too, however, the results of analyses are inconclusive. Bradshaw, Huang, and Tan (2012) conduct a cross-sectional study encompassing both developed and developing countries, and show that in countries with a better institutional infrastructure, the accuracy of recommendations is higher. This results from stronger investor protection, a more transparent flow of information on the financial market, and less volatile markets. Barniv, Hope, Myring, and Thomas (2010) achieve different results. They divide countries into ones with weak and strong investor protection, and check the accuracy of recommendations on this basis. It turns out that in countries with strong investor protection analysts rely mainly on heuristics, particularly on the PEG (price/earnings to growth ratio) measure and to a lesser extent on the discounted residual income model. As a result, the accuracy of recommendations is significantly lower in countries with weaker investor protection, where analysts rely more on the discounted residual income model. The conclusion is that in countries with strong investor protection the accuracy of recommendations can be improved by assigning greater importance to the valuation of shares using the discounted residual income model than to heuristics. Much significance should also be attributed to the quality and accuracy of earnings forecasts, which have a large impact on share valuations via the discounted residual income method.
Psychological aspects
Another group of factors researched is that of psychological ones. A dominant role is attributed to sentiment and the herding effect. Bagnoli, Clement, Crawley, and Watts (2010) conduct a comprehensive study on this area and reach the conclusion that the accuracy of recommendations issued by analysts who follow sentiment is lower compared to that of analysts who are not influenced by it. Being led by sentiment and the herding effect usually result in the market prices of securities being different from their intrinsic value. The higher the level of sentiment, the greater the deviation, which results among other things in the formation of speculative bubbles in certain markets or instruments. Sudden changes in sentiment are particularly dangerous because exaggerated optimism turns into exaggerated pessimism, and the price level of securities falls dramatically from a level significantly exceeding their intrinsic value to one significantly below it.
The previous performance of analysts
Another important factor that has been observed is the relationship between the results previously obtained by analysts and the accuracy of their forecasts. Mikhail, Walther, and Willis (2004a) and Li (2005) prove that analysts whose recommendations have generated a higher rate of return in the past also obtain better results of forecasts in the future. In addition, Mikhail, Walther, and Wang (2004b) identify the factors which characterise analysts who achieve more accurate recommendations, and it turns out that they specialise in forecasting the stock prices of companies operating in only a few sectors, use a broader range of information, issue their recommendations before other analysts, tend to issue recommendations just a few days from the moment the quarterly reports of companies are made public, rarely seem to update their reports causing changes in the type of recommendation, and have more skills in predicting a deterioration in the financial situation of companies.
Share valuation methods
The choice of share valuation method is a very important issue in the context of the accuracy of recommendations. The view that dominates in theory is that more sophisticated methods, such as discounted cash flow (DCF) and discounted residual income (RIV), generate better results than the market approach (Demirakos, Strong, & Walker, 2004, p. 223; Koller, Goedhart, & Wessels, 2010, pp. 313, 332) . In practice, however, it transpires that analysts in many countries are more likely to rely on simpler methods, such as the market approach, and are less likely to use discounted methods. For example, Block (1999) conducted a survey in the United States in October 1998 among the members of AIRM (Association for Investment Management and Research). He received 297 complete responses (33.75% of all the forms sent out) and they showed that 15.2% of the respondents always used discounted techniques, 45.7% never did, and the remainder used them sometimes. Research carried out by Asquith et al. (2005) based on 1,126 financial reports issued between 1997 and 1999 shows that various discounted cash flow methods for share valuations were used in only 12.8% of the reports, while in 99.1% of them multiples based on different types of income (P/E -price to earnings; relative P/E; multiples built on EBITDA 3 ) were used. Asset multiples were applied in 25.1% of the reports. Other share valuation methods were used very rarely, e.g. the PEG measure was applied in only 7 of the 1,126 reports. No relationship between the type of share valuation method and the accuracy of the recommendations was found. On the basis of research carried out on a sample of 103 financial reports, most of which were produced in the first quarter of 1999, Bradshaw (2002) observes that in a significant number of them the stock multiple P/E was used for the valuation. The PEG measure also appeared relatively frequently. Bradshaw (2004) later found that analysts mainly relied on heuristics, such as PEG and LTG (long term growth), and to a lesser extent on the discounted residual income model. Earnings projections were not adequately implemented in the discounted residual income model, which in turn resulted in a lack of correlation or the presence of a negative correlation between the share valuations made using this method and the recommendation issued, which generated a positive return on the investment. Demirakos, Strong and Walker (2004) report a study on the use of share valuation methods in 104 financial reports prepared in the period between 1997 and 2001 for UK companies. They show that the P/E ratio (88.5%) and sales multiples -P/S [price to sales] and EV 4 /S [enterprise value to sales] (50%) were used most frequently in share valuations. The DCF model was also used relatively frequently (38.5%). Regarding other better-known methods, the analysts rarely reached for the discounted residual income model (1.9%). Moreover, this study analyses three sectors -pharmaceuticals, electronics and beverage production -and finds a diversity of share valuation methods in the different sectors. For example, multiples were used more often for beverage production than in the pharmaceutical and electronics sectors.
The same authors later extended their study. On the basis of 490 financial reports on companies listed on the London Stock Exchange published between July 2002 and June 2004, they explored how the effectiveness of the market approach to share valuations and the DCF method developed. The multiples used most frequently were P/E, EV/EBIT 5 , EV/EBITDA and PEG. Evaluation of the effectiveness of the valuation was carried out by means of target price accuracy and forecast errors, both over the 12-month period of the recommendations and at the end of the period. The main conclusions drawn are as follows: (1) throughout the test group, the market approach is used slightly more often than the DCF method (52.86% as opposed to 47.14%); (2) the market approach is more effective than the DCF method when it is tested throughout the duration of the recommendations; (3) examination of the effectiveness of valuations at the end of the validity period of recommendations does not show significant differences between the methods; (4) when taking into account specific factors differentiating the companies valued in the conditional analysis, the effectiveness of the DCF method improves and this method produces better results with the measurement error indicator calculated at the end of the 12-month recommendation period than the market approach; (5) the DCF model is used more often than the market approach for share valuations of companies which are small or more risky, generate losses, have extreme (very negative or very positive) levels of sales revenue growth, and for which there is a limited number of comparable entities in the sector; (6) analysts use the market approach more often during rises in share prices (bull market) and the DCF method in periods of falling stock prices (bear market) (Demirakos, Strong, & Walker, 2010) . Simon and Curtis (2011) link the effect of reputation building and the type of share valuation method with the accuracy of recommendations. They show that analysts who have issued more accurate recommendations in the past use a more sophisticated method to value shares, i.e. discounted residual income instead of heuristics, such as the PEG multiple. For both 'buy' and 'sell' recommendations, analysts with a better reputation who use the discounted residual income method achieve positive returns on investment, in contrast to analysts issuing less accurate recommendations. A general conclusion can be drawn from these studies that the PEG model does not work in the valuation of shares, and in particular that its application by analysts with a weaker reputation generates inaccurate valuations.
Fernandez (2013) also conducts extensive research into the use of methods to value companies. It transpires from Valuation Using Multiples. How Do Analysts Reach Their Conclusion? that analysts still prefer to use simpler valuation methods, i.e. multiples, rather than more sophisticated methods which take into account the discounting process. The multiples most commonly used in the valuation process are P/E, EV/EBITDA, EV/S and P/S, and the choice of multiples depends on the sector in which the entities valued operate. Moreover, Fernandez proves that multiples are characterised by high dispersion, which in turn puts into question the correctness and accuracy of valuations prepared using them. The latest research on the Australian market conducted in 2015 by KPMG (2015) shows that the DCF and market approach are equally popular business valuation methods, with asset-based methods in third place. Among the multiples most favoured are EV/EBITDA, EV/EBIT, P/E and EV/S. In addition, analysts use P/EBT (price to earnings before tax) and P/BV (price to book value) fairly often. As for other multiples, business appraisers rarely employ EV/RAB, 6 EV/Reserves, EV/Production or EV/Passenger measures. To sum up, it can be concluded that analysts use the market approach more often than discounted methods for share valuations. In recent years, however, there has been a tendency for analysts to also apply the latter. The most commonly used multiples are: P/E, EV/ EBITDA, EV/EBIT, EV/S and PEG. Among the discounted methods, the most popular is DCF, followed by residual income. However, research carried out so far shows no clear significant advantage of either of these methods, but it indicates that the use of certain methods depends on the sector in which the companies analysed operate and on the profile of their business activity.
Data and methodology
Data
The first stage of the present study is collecting data on the methods and main principles of share valuation used by Polish analysts to determine target prices and issue their recommendations. For this purpose, financial reports of companies listed on the Warsaw Stock Exchange prepared for the period between 2009 and 2012 and available in the database of the financial portal BANKIER.PL (www.bankier.pl) are used. These reports contain a fundamental analysis of companies with valuations, in most cases together with a final recommendation. Analysis of each report leads to specifying the stock valuation methods used, together with the fixed values which were established on that basis. In valuing shares, some institutions increase the value determined for a given day by the interest rate equal to the cost of equity, and make the conversion at the end of the recommendation validity period (see, e.g., DI BRE). The present analysis covers financial reports prepared by well-known Polish financial institutions, namely: BM BGŻ, BM DnB Nord, DI BRE, DM AmerBrokers, DM BDM, DM BOŚ, DM BPS, DM BZWBK, DM Noble Securities, DM PKO BP and Millenium DM. Data are collected from a total of 731 company financial reports.
Some of these reports are only presented in a shortened version, which results in the information obtained from them being limited, and therefore some observations being removed. In addition, updated versions of reports which were issued less than six months from the date of an earlier version of the report are also deleted from the database. The final result is 560 observations which include the following data: the target price, the valuation method and the value of the share determined on that basis.
The companies on which the reports are based belong to various industries, which influences the valuation method selected. Different valuation methods are employed for developers and financial institutions, mainly banks. For developers, the method frequently used is Net Asset Valuation (NAV), while for banks it is the dividend method (P/B -ROE 7 ). Most of the valuations are carried out assuming continuation of the company's activity, but in some cases liquidation of the entity is assumed, which results in the application of the liquidation method to value the shares, among other methods. Information about the target price is available in the case of all the observations.
As it is presented in Table 1 the DCF method is applied in 511 observations; the market approach in 503 observations; the P/B-ROE (dividend discount model) method, which can be assigned to a group of income methods, in 44 observations; the Net Asset Valuation method in 10 observations; the discounted residual income method, which can be classified as an income method, in 5 observations; and valuation with the SOTP (the sum of the parts) method is employed in 1 observation. In the case of 6 observations, the SOTP method is used with the valuation of the key parts of the equity made using other methods, such as DCF. In these cases, SOTP is not considered the primary method of valuation and the method used to value the key assets is registered: the liquidation method in 4 observations and the Wilcox Gambler model in 1 observation. The valuation of one insurer was performed with the SOTP method (included in the SOTP observation group) with the valuation of the components conducted via the EEV (European Embedded Value) method, which was specifically designed for the valuation of such units.
In most cases, the target price is determined on the basis of two valuation methods and only rarely using just one method. The significance assigned to the individual methods is determined subjectively by the analysts. In addition, the results presented show that Polish analysts do not use the contingent claims approach to share valuation. There is no evidence to explain this, but we can assume that the reasons are as follows:
• The contingent claims approach is a more sophisticated method in comparison to others.
• The method requires a number of different assumptions to be met, which is particularly difficult for developing markets.
The multiples used most frequently for share valuations are: P/E, EV/EBITDA and EV/ EBIT (see Table 2 ). One multiple applied less often but still relatively frequently compared to others is P/BV. Compared to the results in Fernandez (2013) , it can be seen that Polish analysts rarely apply EV/S in the valuation process. It can also be established from the data how often the analysts used trailing multiples and forward multiples in the valuation process (see Table 3 ). Forward multiples are applied most often (84.55%). The combination of trailing and forward multiples was used less often (11.8% of cases), and in rare cases the valuation is prepared solely on the basis of trailing multiples (3.65% of the observations).
As information about the type of multiples -forward or trailing -used in some observations is missing, the total number of cases contained in this table differs from the number of observations regarding the application of methods using multiples included in Table 1 .
From the perspective of the analysis, the significance given by the analysts to particular valuation methods to determine the target price is also important (see Table 4 ). For this purpose, the following methods are classified as income methods: DCF, discounted residual income (RIV) and the dividend method. The significance assigned to income methods is then compared to that of the market approach. The analysts attribute significance to individual methods in a subjective manner, but generally it can be established that they treat income methods and the market approach as having equal importance in about 69% of the cases and they favour income methods in about 30% of the observations, which suggests that they prefer income methods to the market approach. Only in five cases do analysts assign greater importance to the market approach (about 1% of the cases).
Methodology
In the second, crucial, stage of this study, a comparison is made between the valuations obtained with different methods and the market price of the shares. The main objective of this study is to determine the types of share valuation methods characterised by the highest accuracy and at the same time the lowest valuation error. The analyses are performed for the end of the validity period of the recommendations and after 6, 9 and 12 months (static approach). Moreover, for 'buy' and 'sell' recommendations the accuracy of share valuation methods is verified over the entire duration of the recommendation and for periods of 6, 9 and 12 months from the date of issue (dynamic approach). Other types of recommendations such as 'hold' or 'accumulate' are omitted because the target prices in these cases differ slightly from the market prices on the report. Due to the relatively high volatility of stock markets, which is even greater in developing countries than in developed countries, differences between market prices and the intrinsic value of stock are normal. This could lead to a situation in which for the above-mentioned recommendations the share valuation methods would result in a high degree of accuracy due to the small difference between the target price and the market price at the time when the recommendations are prepared. Such high levels of accuracy could be misleading and would derive from the volatility of share prices on the market and not from the accuracy of the valuations. Evaluation of the accuracy of the various valuation methods is performed using a valuation error indicator, which is calculated for each observation. In the static approach, the following formula is applied: where: ERR END is the valuation error established at the end of the period -6, 9 or 12 months from the date of the report or the end of the validity of the recommendation, V is the valuation achieved using the given method, P END is the closing market price at the end of the period (as above).
In the dynamic approach, the formula has the following form:
where: ERR dynamic is the valuation error representing the minimum error value obtained for the period (as above), V is the share valuation achieved with the use of the given method, P t is the closing market price for each trading day in the period (as above). The valuation methods with the lowest errors will have the highest accuracy. The aim of this study is to verify the following hypothesis:
Hypothesis. The income method of share valuations (DCF) is more accurate than the market approach.
This hypothesis is compatible with many views presented in the literature (see Demirakos et al., 2004, p. 223; Koller et al., 2010, pp. 313-332) . Alongside verification of the above hypothesis, calculations are also carried out to determine the accuracy ranking of the valuations obtained using the most commonly applied methods. Certain problems and limitations are encountered in analysing the reports. Polish financial institutions adopt different periods for valuations and recommendations, i.e. 6, 9 and 12 months. Therefore, the analyses are performed for these periods regardless of the periods for which the individual recommendations were issued. In addition, another analysis is carried out taking into account the validity period of the recommendation for each company. Moreover, some financial institutions changed the valuation and recommendation validity period over time. Therefore, the assumed period of analysis (2009) (2010) (2011) (2012) corresponds to periods in which individual institutions made no changes to the duration of their recommendations and valuations. Some institutions determine the duration of recommendations in periods of, for example, 6 to 9 months. In this case, the analysis takes into account the maximum periods of the recommendation. There are also institutions which state that their valuations and recommendations are valid for a given period of time or until a new update is released. In addition, there are cases in which updates are issued only a short time after the previous recommendation, which means that the recommendation is valid for a short period. Such changes are, however, difficult to include in an analysis, and such reports cannot automatically be recognised as long-term, which is a function they should fulfil as they are based on fundamental analysis. Therefore, in this analysis each report is treated independently.
Cases in which some information is missing, such as market prices, are removed from the available test group. The number of observations is then determined in such a way that appropriate valuation methods can be compared for each variant. This means that for each variant there has to be a valuation obtained with the use of each of the methods compared.
Statistics describing the use of the particular methods for share valuation presented in the first part of this section have been taken into consideration when choosing the methods to be compared. It is assumed, therefore, that the study will encounter errors in cases of mixed valuation: those based on the target price (this valuation is mostly calculated as the weighted average of valuations obtained with the use of different methods), the DCF, relative valuation methods (including the impact of different multiples) and valuations carried out using the following multiples: P/E, EV/EBIT and EV/EBITDA. Other valuation methods are used too rarely to be able to compare their accuracy. Thus, they are omitted from the analysis. After selecting the observations with accurate collected data, the following numbers of observations remain:
Static approach
Variant I -target price (mixed valuation), DCF, market approach: 471 observations;
Variant II -target price (mixed valuation), DCF, market approach, P/E, EV/EBITDA, EV/EBIT: 136 observations;
Dynamic approach
Variant I -target price (mixed valuation), DCF, market approach: 202 observations; Variant II -target price (mixed valuation), DCF, market approach, P/E, EV/EBITDA, EV/EBIT: 60 observations.
Next, a statistical test is chosen to compare the errors in the individual methods. Due to the fact that the error distributions are not normal, the non-parametric Friedman TwoWay ANOVA by Ranks Test is selected. This test indicates whether the measurement errors obtained in this study using different valuation methods are the same. Therefore, the following statistical hypotheses are tested: The Friedman test statistic (χ 2 ) measures the difference between the sums of the ranks for each variable and is calculated using the following formula (Sheskin, 2004): where:
k is the number of distributions of variables (types of valuation methods) compared, n is the size of the test group, R j 2 is the sum of the ranks in j-time measurement of the variable (the sum of the ranks for particular test groups).
The analysis is carried out with an assumed significance level of α = 0.05, which means that for p<0.05 the null hypothesis will be rejected in favour of the alternative hypothesis. From the standpoint of the analysis, it is expected that the null hypothesis will be rejected
in favour of the alternative one, which will mean that the distributions of the valuation errors obtained with the various methods are not identical.
The above method of statistical verification does not, however, answer the question of whether all the distributions of errors obtained by the various methods differ from each other. If the valuation errors calculated for two methods are different from one another, it is sufficient to reject the null hypothesis in favour of the alternative one. Therefore, in a further stage, the errors obtained for the different methods are analysed on the basis of the median and the mean value in order to determine a ranking of the methods in terms of their valuation accuracy. The lower the mean and the median, the lower the valuation error and the higher the valuation accuracy. However, in this type of analysis one should be careful when drawing conclusions because the error distributions of the valuations are not normal.
Following the results of the descriptive statistics of individual errors, a comparison of pairs of valuation errors achieved by means of the selected methods is next attempted. The following methods are compared: the target price (mixed valuation) with the market approach, the target price (mixed valuation) with DCF, the market approach with DCF, and valuations carried out using multiples such as P/E, EV/EBITDA and EV/EBIT. The non-parametric Wilcoxon Signed Rank Test is applied for this purpose. This test indicates whether the measurement errors obtained using two different methods of valuation are the same. Therefore, the following statistical hypotheses are tested:
H0 -The error distributions in valuations obtained via two different methods are identical.
H1 (alternative) -The error distributions obtained via two different valuation methods differ from each other.
Tables 9-11 show the statistics T and Z, although during the verification of these hypotheses the latter is applied as it is recommended for a large test group of observations (n ≥ 25). 8 As with the Friedman ANOVA Test, the analysis is performed with an assumed significance level of α = 0.05. This means that for a p<0.05 valuation the error distributions determined by two methods differ.
Empirical results
After the statistical analysis and guided by the Friedman ANOVA statistics, the null hypothesis is rejected for all variants in favour of the alternative hypothesis, which means that not all distributions of errors obtained by using different valuation methods are identical (see Tables 5-8 ; for each case p < 0.05).
Comparing the errors obtained using the target price (mixed valuation), DCF and market approaches, for different periods and in both the static and dynamic approaches it can be observed that the highest number of errors is attributed to DCF (see . Comparing the DCF method with the market approach proves the existence of statistically significant differences in the distributions of errors, although only in the dynamic approach. This relationship is not observed in the static approach. Comparing the target price with DCF, there are statistically significant differences in the distributions of errors detected in both the static and dynamic approaches. This confirms the advantage of a mixed valuation over a valuation performed by means of the DCF method. Juxtaposing the results obtained from a comparison of the target price with the market approach shows the superiority of the former for calculations made using the static approach. No statistically significant differences in Table 5 . comparison between target price, DcF method and market approach for 6-and 9-month periods.
source: author's calculation. Table 6 . comparison between target price, DcF method and market approach for the 12-month period and for the period of the stock recommendation validity.
source: author's calculation. Table 7 . comparison between target price, DcF method, market approach and P/E, Ev/EBitDa, Ev/EBit multiples for 6-and 9-month periods.
source: author's calculation. Table 9 . Results of pairwise comparisons of errors using the DcF method, the market approach and the mixed method (target price) (using the non-parametric Wilcoxon signed Rank test). Table 11 . Results of pairwise comparisons of errors using the DcF method, the market approach and the Ev/EBit multiple (using the non-parametric Wilcoxon signed Rank test).
the distributions of errors obtained via the aforementioned methods are found using the dynamic approach (see Table 9 ). The next stage involves comparing valuation errors calculated with the use of the three previous methods and additionally comparing them with valuations obtained by means of multiples, such as P/E, EV/EBITDA and EV/EBIT (see Table 10 ). Comparing pairs of valuations prepared with the use of multiples reveals that there are no statistically significant differences between the errors attributed to them. According to the descriptive statistics, only the EV/EBIT multiple has a slight advantage over the other two. Therefore, a list of valuations made by means of this multiple is compared with valuations obtained using the market approach and DCF. The mean value and the median of the errors determined for the market approach are lower when compared to the results calculated for EV/EBIT. The Wilcoxon test (see Table 11 ) indicates the presence of statistically significant differences in the distributions of errors obtained with these methods, but only for the static approach (except for the 9-month period, where the differences are statistically significant but remain at the level of 0.07). Similarly, only using the static approach are statistically significant differences in the distributions of valuation errors assigned to the DCF method and the EV/EBIT multiple observed. The fact that the mean values and the median of the valuation errors calculated for the static approach with the DCF method are lower than those determined for the use of the EV/EBIT multiple confirms the superiority of the former method of valuation (see Table 8 ).
Conclusion
To make share valuations for the purpose of issuing recommendations, Polish analysts mostly apply the market approach and the DCF model. In some sectors, such as banks, developers, and insurance companies, specially designed methods for share valuation are used: PB-ROE, NAV and EEV respectively. The most frequently applied multiples on which valuations are based are P/E and EV/EBITDA. The EV/EBIT multiple also appears relatively often. Forward multiples appear most often in the valuation process. The final valuation of shares is calculated as the average of the valuations obtained using two or three methods. The approach which dominates is for the final valuation to be the average of those obtained by means of the market approach and DCF. In most cases, equal significance is given to the market and income approaches. The test group also includes many reports in which the analyst assigns greater significance to the income approach than to the market valuation method. On rare occasions, the market approach is considered superior to the income method.
The main objective of this study has been to verify the research hypothesis which assumes a greater accuracy (lower error) of valuations achieved via the DCF method than via the market approach or by means of multiples. Moreover, an attempt has been made to establish a hierarchy of valuation methods in terms of their accuracy.
On the basis of the research conducted, the hypothesis is not confirmed. The highest level of accuracy has been found for a mixed valuation, which most often involves a weighted average of valuations calculated using the market approach and DCF. This is followed by the market valuation method, which is mostly performed as a weighted average of valuations made by means of individual multiples. The DCF model comes in third place in terms of accuracy. Independent valuations carried out by means of the multiples P/E, EV/EBITDA and EV/EBIT achieve comparable results regarding errors. Among these multiples, the lowest mean values and median of valuation errors are generated by EV/EBIT, but it achieves weaker results in the static approach than the DCF model and the market approach. For calculations made in the dynamic approach, there are no differences between the valuations obtained using EV/EBIT, DCF or multiples.
It has also been found that analysts who make share valuations by averaging the results of valuations carried out using different methods or indicators obtain a higher degree of accuracy (lower error) than that of results achieved by means of individual valuation methods. This is the case of the mixed valuation, which usually involves averaging valuations carried out using the DCF model and the market approach, and of the market valuation, which involves averaging valuations carried out by means of different multiples.
The following recommendations are suggested for the development of future research on this topic:
• to conduct a similar study but focusing on different sectors, and also for SMEs and large companies; • to research the reasons for the low level of accuracy of the DCF model. Furthermore, it is recommended:
• that Polish analysts preparing stock recommendations use more sophisticated methods for share valuations.
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